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ABSTRACT 



A roller skate formed of a plate with an upper surface to 
receive a shoe and having a forward and rearward 
downwardly extending suspension housing, each hous- 
ing having an opening therethrough, an axle extending 
through each suspension housing opening having means 
at each end for receiving a skate wheel, a first and sec- 
ond elastomeric member received in each suspension 
housing in spaced apart relationship, each of the elasto- 
meric members having an opening receiving the axle, 
bolts extending through threaded openings at the top of 
the suspension housing, the ends of the bolts engaging 
the upper surfaces of the elastomeric members so that 
the compressive force applied by the elastomeric mem- 
bers to the axle may be adjusted by threadably position- 
ing the bolts. Another arrangement includes each axle 
in two portions hinged in the middle so that each roller 
skate wheel is independently resiliency supported rela- 
tive to the skate body. 

13 Claims, 7 Drawing Figures 
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ROLLER SKATE AXLE SUSPENSION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to roller skates and more par- 
ticularly, to means of securing axles which support the 
roller skate wheels to the skate body in a way to provide 
improved roller skate performance. .Elastomeric mem- 
bers resiliency support the wheel axles to the skate 
body and include means of varying the force supplied 
by the resilient members to the axles. 

2. Description of the Prior Art 
Many different arrangements have been devised for 

mounting roller skate wheels to a skate body. For im- 
proved skating performance, it is desirable that limited 
movement be provided between the body and the axles 
of the . roller skate wheels. Some designers of roller 
skates have provided mechanical bearing arrangements 
for permitting limited movement of the axles relative to 20 
the skate bodies and others have provided resilient de- 
vices either for supporting the wheel axles to the skate 
bodies or for limiting the displacement of the axles rela- 
tive to the bodies. 

The invention described herein provides improve- 25 
ments in the prior art by providing, among other fea- 
tures: A roller skate in which the resilient force applied 
against the deflection of a wheel axle is adjustable; pro- 
viding independent wheel suspension and movement of. 
each wheel of a roller skate; providing improved means 30 
of guiding the path of deflection of a suspended axle 
relative to the skate body; and providing other arrange- 
ments which will be apparent from the following de- 
scriptions and claims taken in conjunction with the 
drawings. 

SUMMARY OF THE INVENTION 

An improved roller skate is provided by this inven- 
tion. A skate body having an upper surface adaptable to 
receive a shoe thereon has a forward and rearwardly 40 
downwardly extended, suspension housing. Each of the 
suspension housings has an opening therethrough, the 
axis of each opening being transverse the vertical plane 
of the skate body longitudinal axis. An axle is received 
through the opening in each of the suspension housings. 45 
Each of the two axles has means at the outer ends 
thereof for receiving and retaining skate wheels. A first 
and second elastomeric member is received in each of 
the suspension housings, the elastomeric members being 
spaced apart from each other. Provided in the suspen- 50 
sion housings above each of the elastomeric members is 
a threaded opening. Positioned in the threaded opening 
is a bolt, the lower end of which engages the upper 
surface of an elastomeric member. By thread ably down- 
wardly positioning the bolts, the amount of resilient 55 
force applied by the elastomeric members to the skate 
axle is adjustable. To prevent the. bolts from penetrating 
the elastomeric members, metal pads are placed above 
each elastomeric member, the upper surface of each pad 
being engaged by the end of a bolt. In a preferred em- 60 
bodiment, the opening in each of the suspension hous- 
ings is elongated in the direction of the suspension hous- 
ing axis, and washers are positioned on each of the axles, 
the diameter . of the washers being slightly less than the 
width of. the elongated openings so that the washers 65 
serve to . guide deflection of the axles. 

In a further preferred embodiment, each axle is 
formed of a first and second portion, the portions being 
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hinged at their inner ends to the skate body suspension 
housing. In this embodiment each of the four wheels of 
the roller skate are independendy deflectable relative to 
the skate body. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a skate body, a 
portion of a shoe which is receivable on the upper sur- 
face of the skate body being, shown in dotted outline. 

FIG. 2 is a cross-sectional view taken along the line 
2—2 of FIG. 1 and showing the embodiment of the 
invention employing a solid axle. 

FIG. 3 is an enlarged side elevational view of the 
skate body showing the forward suspension housing 
and showing means of independently adjusting the com- 
pressive force applied to the axle. 
FIG. 4 is a cross-sectional view taken along the line 
of FIG. 3 showing the . means of adjusting the 
compressive force supplied by the elastomeric members 
to the axle and further, showing the arrangement in 
which the axle is formed of two portions, hinged in the 
middle, providing for independent suspension of each 
wheel of the roller skate. 

FIG. 5 is an enlarged fragmentary elevational view of 
a roller skate body showing a preferred configuration of 
the opening formed in the suspension housing. 

FIG. 6 is a front cross-sectional view taken along the 
line 6 — 6 of FIG. 3 and showing how the wheels of the 
roller skate are independently supported when the axle 
arrangement of FIG. 4 is employed. 

FIG. 7 is an isometric view of an elastomeric member 
as employed in the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings and first to FIG. 1, a 
roller skate body is generally indicated by the numeral 
10. The body includes an upper surface 12 adaptable to 
receive a shoe thereon, indicated in dotted outline by 
the numeral 14. In some skates detachable means are 
provided for securing the skate body 10 to a shoe. Since 
various a means of attaching the body to a shoe are well 
known in the art, they are not part of this invention. 

Integrally formed with body 10 is a forward down- 
wardly extending suspension housing 16. In this illus- 
trated arrangement the suspension housing 16 is formed 
integrally with the body 10 although it can be seen that 
it could be a separate element attached such as by bolts, 
to the body. As shown in the cross-sectional view of 
FIG. 2, the forward suspension housing 16 is integrally 
formed with the body 10 and connects to it by means of 
a web 18. Also extending downwardly from the body is 
a rearward suspension housing 20 which connects to the ' 
skate body by web 22 in the same manner as the forward 
suspension housing. The arrangement of the rearward 
suspension housing 20, its manner of supporting skate 
wheels and so forth is the same as for the forward sus- 
pension housing and therefore, all further description in 
the invention will be made with reference to the for- . 
ward suspension housing 16. 

The roller skate body 10 has a longitudinal axis indi- 
cated by the dotted line 24. The forward suspension 
housing 16 has an axis of suspension indicated by the 
dotted line 26. The suspension axis 26 intersects the 
skate longitudinal axis 24 at an angle 28, the angle being 
preferably between 50* and 60* with 55 # being ideal. It 
can be seen that angle 28 may vary up to 90* and then 
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slant rearwardly, but the preferred arrangement is as 
illustrated with the angle being about 55° with the axis 
26 slanted in the forward direction. The rear suspension 
housing longitudinal axis 30 intersects the body longitu- 
dinal axis 24 by an angle 32 which also preferably is 
about 55° and angle 32 may vary in the same manner as 
angle 28. 

Extending through the forward suspension housing 
16 is an opening 34. Shown in FIGS. 2 and 5, the open- 
ing 34 is interrupted at its mid-point directly under the 
skate body 10 by an integral spacer 36 which has a 
smaller diameter opening 38 therein. The axis of open- 
ing 34 and opening 38 is perpendicular to the suspension 
axis 26 and is also perpendicular to the vertical plane of 
the skate longitudinal axis 24. 

Received in openings 34 and 38 is a skate axle 40. 
Each outer end of axle 40 is provided with means to 
retain a roller skate wheel thereon, such as provisions of 
threads 42. 



10 



15 



56A and 56B permit the deflection of each end portion 
of axle 40 in the direction of the axis of suspension 26 
but resist deflection in the direction perpendicular to 
axis 26. 

It can be seen that web 26 which is utilized to provide 
a separation between elastomeric members 44A and 44B 
may be replaced by a washer or other separate element 
which need not be integrally formed with the suspen- 
sion housing 16. 

An important innovation of this invention is the pro- 
vision of means wherein each of the four wheels of a 
roller skate may be independently supported and in 
which the force resisting deflection of each of the 
wheels may be independently adjustable. FIG. 4 shows 
the arrangement wherein the axle 40 is formed of two 
portions 40 A and 40 B. The axle is hinged together in 
the middle by hinge pin 60. Rather than being hinged 
together the axle portions 40A and 40B may be sepa- 
rately independently hinged at their inner ends to the 



Received within opening 34 are elastomeric members 20 housing 16. By the provision of the axle portions 40A 



44A and 44B. A representative configuration of an elas- 
tomeric member is depicted in FIG. 7. Each of the 
elastomeric members has an opening 46 therein which 
receives the skate axle 40. The function of the elasto- 
meric members is to apply resilient force against the 25 
deflection of the axle 40 but permit limited deflection of 
the axle relative to the suspension housing 16 in re- 



and 40B being hinged at their inner ends, each axle 
outer end is free to independently deflect by compress- 
ing the elastomeric member 44A or 44B. As shown in 
FIG. 6, roller skate wheels 62A affixed to the outer end 
of axle portion 40 A has engaged a bump 64 on an other- 
wise smooth skating surface 66. This has caused wheel 
62A to deflect upwardly without substantially affecting 
the orientation of wheel 62B and the axle portion 40B to 
which it is attached. Washer 56 A serves to guide the 



sponse to shifting weight of the skate user. 

In the illustrated and preferred arrangement, the 

opening 34 in housing 16 is elongated with the axis of 30 deflection of axle portion 40A so that it moves in a plane 

elongation being the same as the axis of suspension 26. of the. suspension axis. 

The provision of an elongated opening 34 provides Hinge pin 60 preferably is attached to the housing 16. 

parallel side walls 34A and 34B (see FIG. 1) with the An opening 68 formed in housing 16, as shown in FIGS, 

top and bottom of the opening 34 being semi-circular. 5 and 6, serves to receive the hinge pin 60. The axis 70 

The shape of the elastomeric members 44A and 44B, as 35 of opening 68 is perpendicular to the suspension axis 26. 



shown in FIG. 7, corresponds to the shape of the open- 
ing 34. 

An important aspect of this invention is means of 
varying the amount of compressive force applied by 
elastomeric members 44A and 44B to axle 40. This is 40 
illustrated best in FIGS. 3 and 4. FIG. 4 shows threaded 
openings 48A and 48B in the upper end of suspension 
housing 16, that is, in the direction towards skate body 
top surface, 12. In the preferred arrangement the axis of 
threaded openings 48A and 48B are in a common plane 45 
with the suspension axis 26. Received within the 
threaded openings 48A and 48B are bolts 50A and SOB. 
The lower ends of the bolts serve to engage the elasto- 
meric members 44A and 44B. To prevent the bolts from 
sinking into the surface of the elastomeric members, 50 
pads 52A and 52B are provided. The shape of each of 
the pads is semi-circular with an outer downwardly 
extending lip. Pads S2A and 52B are inserted into the 
suspension housing opening 34 to engage the upper 



This arrangement retains the two portions 40A and 40B 
of the axle in proper relationship to the housing while 
nevertheless allowing independent wheel suspension of 
the axles. 

It can be appreciated that the invention describes a 
roller skate having improved features including sepa- 
rate resilient deflectable support relative to each roller 
skate axle and in which the resilient force resisting de- 
flection of the roller skate wheel axle is adjustable. 
Further, the invention provides a method of mounting 
roller skate wheels in which each of the four wheels of 
a roller skate are independently deflectable relative to 
the others and in which the resistance to such indepen- 
dent deflection is independently adjustable. 

While the invention has been described with a certain 
degree of particularity, it is manifest that many changes 
may be made in the details of construction and the ar- 
rangement of components without departing from the 
spirit and scope of this disclosure. It is understood that 



surfaces of the elastomeric members 44A and 44B. In 55 the invention is not limited to the exemplified embodi- 



this manner the downward, end of bolts 50A and 50B 
engage the pads and as the bolts are thread ably down- 
wardly extended , the pads compress the elastomeric 
members 44A and 44B to apply increased compressive 
force against the deflection of axle 40. Nuts 54A and 
54B are used to retain the bolts 5QA and 50B in prese- 
lected positions. 

Received on axle 40 exteriorly of the elastomeric 
members 44A and 44B are washers 56A and 56B. Each 
washer has an opening 58 therein to receive the axle. 
The outside diameter of each of the washers 56A and 
56B is slightly less than the spacing between the op- 
posed side walls 34A and 34B of opening 34. Washers 
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ments set forth herein but is to be limited only by the 
scope of the attached claim or claims, including the full 
range of equivalency to which each element thereof is 
entitled. 
What is claimed is: 
1. In a roller skate comprising: 
a skate body with an upper surface adaptable to re- 
. ceive a shoe thereon, and having forward and rear- 
ward downwardly extending suspension housings, 
at least one housing having an opening there- 
through the. axis of the opening being transverse 
the vertical plane of the skate body longitudinal 
axis; 



02/23/2004, EAST Version: 1.4.1 



4,403; 

5 

an axle extending through each said suspension hous- 
ing opening having an intermediate point and 
means at each end thereof to receive a skate wheel; 

a first and second elastomeric member received in 
said suspension housing opening in spaced apart S 
relationship, each elastomeric member engaging 
said axle in an area between the axle intermediate 
point and the portion receiving a skate wheel; and 

means of separately adjustably varying the compres- 
sive force applied by each said elastomeric member 10 
against deflection of said axle in the direction 
towards said skate body. 

2. A roller skate according to claim 1 including: 
means between said elastomeric members holding 

said members spaced from each other. 15 

3. A roller skate according to claim 1 wherein said 
suspension housing has spaced apart threaded openings 
therein in the direction towards the skate body and 
wherein said means of adjustably varying the compres- 
sive force applied by said elastomeric members is in the 20 
form of threaded members received in said threaded 
openings, the lower ends of which engage said elasto- 
meric members. 

4. A roller skate according to claim 3 including a 
metal pad received within said opening in said suspen- 25 
sion housing above each of said elastomeric members, 
the lower end of each said threaded member engaging a 
pad to displace the elastomeric members downwardly 
against said axle. 

5. A roller skate according to claim 1 in which said 30 
opening in said suspension housing is elongated in the 
direction of the longitudinal axis of the downward ex- 
tension of said suspension housing, the opening having 
parallel opposed sidewalls in planes parallel the longitu- 
dinal extension axis, and including: 35 

a bearing washer received on each end of the axle 
interiorly of said skate wheels, the outside diameter 
of the washers being slightly less than the spacing 
between said opening sidewalls, said washers serv- 
ing to guide said axle in up and down motion in the 40 
plane of the suspension housing longitudinal axis. 

6. A roller skate according to claim 1 wherein said 
axle is formed of two lengths, each having an inner end 
and an outer end, the outer end of each length having 
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means to receive a roller skate wheel, and the inner ends 
being hinged to each other. 

7. A roller skate according to claim 1 wherein each of 
said axle lengths is hinged at its inner end to said suspen- 
sion housing. 

8. A roDer skate according to claim 1 wherein the 
longitudinal axis of suspension of at least one of said 
suspension housings relative to said skate plate upper 
surface is at an angle between 50° and 60'. . 

9. A roller skate comprising: 

a skate body with an upper surface adaptable to re- 
ceive a shoe thereon, and having a forward and a 
rearward downwardly extending suspension 
means; 

an axle for each said suspension means, the axles 
having means at the outer ends for receiving skate 
wheels thereon, at least one of the axles being de- 
fined by a first and second part, each part having an 
inner end, and each part having a hinge pin opening 
adjacent the inner end; 

a hinge pin received by said hinge pin opening of each 
said axle part, the hinge pin being retained in a 
selected position by said suspension means; and 

means to resiliency bias each said axle portion in the 
direction away from said skate body. 

10. A roller skate according to claim 9 wherein said 
skate body has a longitudinal axis and wherein said 
suspension means has a longitudinal axis extending at a 
selected angle from said skate body, and wherein said 
hinge pin is in the vertical plane of said skate body 
longitudinal axis and perpendicular to said suspension 
means longitudinal axis. 

11. A roller skate according to claim 9 in which said 
means to resilient bias each said axle portion includes 
elastomeric means. 

12. A roller skate according to claim 11 in which said 
elastomeric means is in the form of separated, spaced 
apart elastomeric members received by said suspension 
means, each elastomeric member having an opening 
therein receiving a said axle portion. 

13. A roller skate according to claim 12 including 
means of adjustably varying the compressive force ap- 
plied by said elastomeric members. 

***** 
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